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April 4th, 2021
Professor Craig Scratchley
School of Engineering Science
Simon Fraser University
Burnaby, BC V5A 1S6
RE: ENSC 405W/440 Project Proposal for IntelliChess
Dear Professor Scratchley,
The following document contains the project proposal for our product IntelliChess by Gambit
Systems, as part of the course ENSC 405W. At Gambit, our goal is to make learning chess a
more fun and interactive experience, while maintaining the originality and simplicity of normal
chessboards. IntelliChess is a smart chessboard that aims to bring the computer opponent from
your screen to a physical chessboard.
In this document, we will start by discussing the background and scope of this project, then move
on to an analysis of the risks and benefits involved, the financial estimations, along with some
funding options. Finally we will go over the projected timeline for IntelliChess’s development,
including our current progress and some of our future plans. With these, we hope to provide you
with an overview of our project.
Our company consists of 5 passionate engineering students coming from diverse backgrounds,
each of us bringing a unique perspective and experiences, and sharing the common goal of
demonstrating the skills and knowledge we’ve acquired from our time at SFU. My team and I
would like to thank the TAs Shervin, Mike and Chris for their ongoing help and guidance
throughout the project. And thank you for taking the time and effort to review our project
proposal. If you have any questions, please contact me at cwliang@sfu.ca.
Sincerely,
Marco Liang
CEO, Gambit Systems
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Executive Summary
The origins of chess, one the world’s oldest games, can be traced back almost 1500 years, early
predecessors of the game can be traced back as far as 7th century AD. [1] Despite its long
standing history, it has remained a very popular game, with tournaments being held all around
the world. In fact, due to the very unfortunate arrival of a global pandemic in 2020, the
popularity of chess has seen an unprecedented growth, taking the interest in chess higher than
ever. [2]
One of the reasons that allowed chess to remain in popularity for so long is its complexity: the
satisfaction from successfully executing a play, or watching a carefully planned opening pan out
has kept players all around the world hooked on chess, developing their own unique play styles
in the process. However, this same complexity provides such a high barrier to entry that it is
often daunting for new players to learn and practice the game. That’s what we at Gambit Systems
set out to solve: to create a beginner-friendly chess board that provides guidance for new players,
combined with an innovative movement system that will inspire their child-like wonders.
Our product, IntelliChess, will combine the power of one of the world’s most powerful chess
engines, Stockfish, with an innovative movement system integrated into the board that will move
the chess pieces seamlessly, almost like magic. There are three main components to our project:
the identification system, the movement system, and the companion app.
The identification system utilizes an array of RFID tags to seamlessly detect each chess piece
position and player movement, communicating with the companion app through Bluetooth Low
Energy (BLE) technology for its low energy consumption and minimal latency. The movement
system allows the chess pieces to be moved automatically without player intervention, on behalf
of the computer opponent.
At the heart of our system, the companion app will utilize the capabilities of modern
smartphones to run the Stockfish chess engine, providing various difficulty level of the computer
opponent, facilitating the game play aspect of the IntelliChess board, providing the ability to
start/end turns, validate moves, check game end, etc. Hints and feedback for player’s moves can
be provided through the mobile app in the final product, while the computer opponent will be
incorporated into the engineering prototype.
We believe that the market for chess is stronger than ever, and that the market will continue to
thrive past the current global situation, with the chess market projected to continue growing in
the future. [3] With the features that distinguish our product from the competitors, combined into
one seamless and cohesive experience, we believe that the Intelichess board has a solid place in
the market that is here to stay. Gambit Systems is very excited to create an innovative new way
of learning and enjoying the game of chess. This team of engineering students will strive to
improve and refine our system within the coming months, and bring IntelliChess to a larger
audience.
i
Gambit Systems  © 2021 Project Proposal
Table of Contents
1 Introduction 1
2 Project Overview 1
3 Product Justification 3
3.1 Risks & Benefits 3
3.2 Market Analysis 4
3.3 Competition 7
4 Cost Considerations 8
4.1 Cost Estimates 8
4.2 Future Funding and Budget 9
5 Project Planning 10
6 Company Details 14
6.1 Company Members 14
6.2 Company Name 15
7 Conclusions 16
References 17
Executive Summary i
Table of Contents ii
List of Figures iii
List of Tables iii
ii
Gambit Systems  © 2021 Project Proposal
List of Figures
Figure 2.2.1: Flowchart describing system process 2
Figure 3.2.1: NA Chess market Projected Sales for 2022 5
Figure 3.2.2: Chess book sales related to The Queen’s Gambit 6
Figure 3.3.1: The Squareoff board 7
Figure 5.1: Project Timeline Summary 10
Figure 5.2: Gantt Chart for Alpha Phase Development 12
Figure 5.3: Summarized Gantt Chart for the Alpha Phase 13
Figure 5.4: Projected timeline for ENSC440 (Beta phase) 13
List of Tables
Table 4.1.1: Proof Of Concept Costs 8
Table 4.1.2: Functional Prototype Cost Estimate 9
iii
Gambit Systems  © 2021 Project Proposal
1 Introduction
With the relatively recent ability to play chess online, the popularity of the game has seen
explosive growth. [4] Virtual chess however, has considerably more features and assistance
mechanisms built in that support both professionals and beginners alike. The team at Gambit
Systems recognized the likely demand for a physical board with the same feature packed system
that will allow users to enjoy the tactile aspect of the board game without compromising on
functionality.
It is common for chess engines to provide move assistance, match summary, real time feedback
and ELO based opponent matching. This allows for a diverse analysis of the player’s skills and
enables them to learn the game at their own pace. The IntelliChess smart board utilizes a
powerful system to track and move the physical chess pieces in real time and the companion
mobile application provides the familiar game analysis features that players have come to expect
while playing virtual chess.
The IntelliChess board has been designed with simplicity in mind. Users are expected to organize
their chessboard to the generic start position after which they can use the mobile application to
select their match settings and initialize the computer opponent. That is all the work that is
required from the user. The computer will now track every piece on the board automatically and
also move its own pieces! Extended functionality such as move assistance and match analysis
can be accessed easily by the user through the mobile application itself.
The goal of this proposal document is to provide some key details regarding the product with a
high level overview. We will discuss the market for the intelliChess board with a secondary focus
on our competitors. The cost analysis for our product is also conducted and discussed in section
4. The project planning is a vital component that has been divided into three stages for our
product. We will talk about our approach, testing, results and scheduling in this section. Finally,
the company's details are shared which talks about our motivation for the company and product
name, the specializations of each member and the thought behind our logo.
2 Project Overview
2.1) Background
Currently, there does not exist a smart board that can fully incorporate the extensive list of
features that a player can access through virtual chess. Our team is seizing this opportunity to
provide a complete chess system with the extended ability for the smart board to move its own
pieces.
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Initially, the proposal was to realize a smart board that would incorporate all the features of
virtual chess in the board itself. However, that was hindering the ability to interface the user
effectively. Therefore a companion mobile application was developed to allow the user to
conveniently interface the system and also reduce the size and weight of the board itself.
Additionally, the application will use bluetooth instead of wifi to communicate with the board.
This allows the user the freedom of taking the board wherever he desires and enjoy the full
functionality it has to offer as long as he has a smartphone with him. The board also implements
new technology in the form of an electromagnetic movement system which can prove to be
useful for many other applications.
2.2) Scope
The scope of our project outlines all the activities, timelines, testing procedures and deliverables
of our prototype IntelliChess. For the prototype, we will have a system that will be able to carry
out basic piece movements and track the pieces in real time. Therefore, the board will be able to:
1. Read in and recognize the pieces place on a square of the chess board
2. Display that information to the user through the mobile application
3. Accurately target and move the chess pieces when it's the computers turn to move
4. Avoid other pieces on the board and follow the most optimal path to its desired location
The IntelliChess board utilizes multiple complicated sub-systems to achieve the above
mentioned tasks. Our implementation of an electromagnetic movement system allows for precise
movement without the need for a feedback loop. Special attention was given to piece detection
where special anti-metal readers were utilized with additional support hardware to create a
simple yet reliable piece detection system.
The final product will utilize the processing power of the users smartphone to provide an
engaging and engrossing experience. Although the prototype will simply be a small 36.8x36.8
board, the final product is expected to be a 60x40.3cm board with extra space for parking and
pawn promotion. This will ensure that the computer is capable of complete control over its
pieces, providing the closest experience to competing against a real player. The final product will
also have built in led lights that will be triggered for hints or when an illegal move is detected.
The following flow chart gives a high-level overview of the system:
Figure 2.2.1: Flowchart describing system process
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3 Product Justification
3.1 Risks & Benefits
Risks
Because of the low voltage nature of our product, there are not a lot of significant safety
concerns regarding electric shock. The construction of the wooden board itself poses the biggest
injury risk as it will require shop equipment to carve out the required shape. However, the team
has members that have experience with working in a wood shop and will be tasked accordingly
to ensure that there is no compromise on safety. The team has also identified the risk of using
strong earth magnets and their tendency to smash against each other or objects and shatter.
Therefore special packaging is used when dealing with or transporting the magnets. The
electromagnetic movement system uses an array of solenoids which can get quite hot depending
on the amount of current passed. To ensure that the solenoids are never exposed to too much
current, a power supply will be used that will regulate and restrict the amount of input.
Currently, we use anti-metal RFID tags to track the piece movements. This requires us to add
another layer to the board which will house the RFID antennas. Each chess board therefore, will
have a total of 64 antennas, each of which will be connected to the multiplexer. Because of the
fragile nature of the antennas and their connections, it is possible that some antennas might break
during the assembly process. This will be addressed with a more robust design for the antennas,
using reinforcements in fragile areas or switching to a custom manufactured RFID flex PCB.
User specific risks:
A lot of work went into the selection for the size of the chess pieces as it consequently affected
the size of our internal magnets and even the outer board itself. Currently, our chess pieces are
small enough that they can be considered a choking hazard. Therefore, users will be informed via
the app and through the packaging to be especially careful while handling the pieces around
vulnerable populations such as children and pets.
All of the electronic components and wiring is housed inside the board itself. If the user is to
remove the top part of the board, they will be exposed to the wiring and the components. This
can lead accidental damage to the components or introduce foriegn objects that can hinder the
movement of the electromagnetic system. It also increases the risk for electrical fires. Therefore
we have designed the board to be difficult to access and no external openings are given other
than the charging port for the board itself.
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Benefits
The IntelliChess board aims to provide a complete solution to the user’s chess needs. It will be
the only product in the entire market to not only encompass all the virtual chess functionality but
also offer real time support to the user for training purposes. Because of the company's careful
design and requirement considerations, the chances of the user getting exposed to the above
mentioned risks is very minimal. The assembly process can be easily streamlined to create a
reliable and robust assembly setup. An example of this would be to rearrange the wiring so that
an entire row of solenoid is triggered rather than a single solenoid. This will reduce the wiring
needed for solenoid activation by eight times.
The biggest advantage that the IntelliChess board has over other commercial ventures is its
uniqueness. Although the chessboard market is massive and objectively saturated. The same can
not be said about smart chess boards. With the current configuration, the IntelliChess board will
be the only board to offer a system that can rival the virtual chess boards in its entirety. If a
customer is genuinely interested to get an uncompromising chess board, their only option
currently is the IntelliChess board.
Implementation of the electromagnetic movement system offers a reliable and repeatable
movement system. The only moving component in the entire board will be a magnet, whose
wear will have negligible effect on the operation of the board. Therefore, our users can enjoy a
long life time for their product, with the added perks of being almost noiseless compared to
anything there is in the market, currently.
The bluetooth connectivity setup allows the user to be mobile with the board. As everything will
be handled by the application itself, the user simply needs a smartphone to operate the board at
almost its full potential. This allows chess enthusiasts to take the board to camping trips or the
park and still have the ability to play a match when desired.  An additional benefit of having a
mobile application component is that it allows the user to track their movements virtually as
well. This can be especially to broadcast matches during streaming or tournaments.
3.2 Market Analysis
Although the Covid-19 pandemic had a very positive impact on the board game industry in
general, the Chess market was already on the rise way before that. With the rise of online
streaming services like twitch.tv, as well as the increased online presence and popularity of chess
Grandmasters Magnus Carlsen and Hikaru Nakamura, the Chess market had already catapulted
to new records by the end of 2019 [4]. Since the IntelliChess Board encapsulates both the online
and traditional (physical) chess market, we will divide the market analysis into those two
sections.
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Traditional Chess Market
Although the recent chess market breakdown is too costly and not easily obtainable, figure 3.2.1
shows the market size in North America, our target market, for the years 2012, 2016 and the
projected sales for 2022. As evident by the recent boom in chess set sales in 2019-2020, the
market is expected to almost double by 2022 to approximately 41 million USD.
Figure 3.2.1: NA Chess market Projected Sales for 2022 [3]
In terms of the global chess market, the annual revenue in 2019 was 1.955 Billion USD (2.45
CAD) and is projected to reach 2.41 Billion USD (3 Billion CAD) by 2025. This includes the
sale of chess boards, chess pieces, full chess sets and chess books [5].
One major increase in the chess market seen in 2020 was the sale of chess books. Learning chess
requires many hours of dedication and readings and there are many books that teach various
tactics in chess. Due to the popularity of the Netflix show The Queen’s Gambit near the end of
2020, there was a very noticeable spike in chess book sales alongside the obvious chess set sales
as seen in figure 3.2.2 below. This spike in book sales indicates people are showing a long term
interest in chess instead of a short term fad that they will get bored of after a few months.
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Figure 3.2.2: Chess book sales related to The Queen’s Gambit [6]
Online Chess Market
As mentioned earlier, with the rise of streaming services and online chess celebrities, this has
opened up a new source of revenue for the chess market. With the most popular chess streamers
averaging 70,000 viewers on every stream, many Esports organizations like TSM have tapped
into this rising platform and are starting to sign/sponsor chess streamers to play exclusively for
their organization. This increase in audience size has led to more chess tournaments with bigger
prize pools. For example, the 2021 World Chess Tournament held on Nov 24th - Dec 16th will
have a prize pool of $2.4 million USD ($3 million CAD) [7]. The event will be broadcast live on
Chess.com which is one of the largest online chess sites today. For other smaller chess
tournaments, Chess.com usually averages 100,000 concurrent viewers across multiple platforms.
So this number will be much higher for the biggest chess tournament of the year. This has led
many professional chess grandmasters to have chess as their full time jobs earning them upwards
of $200,000 USD ($252,000 CAD) per year [8] simply by participating in chess tournaments
throughout the year.
The online chess market has also witnessed a massive spike in online multiplayer games. With
the popularity of sites like Chess.com, lichess and chess24 the number of chess games played
online has skyrocketed in 2019-2020. Chess.com alone recently celebrated their 50 millionth
member while also gaining over 2.8 million players in November alone [4]. Another huge
milestone for Chess.com was their all time highest record for games played in a single day. The
website recorded over 10 million games played on November 14th, 2021 [9].
With the IntelliChess board, our company aims to tap into both the physical and online chess
market in North America. The board can be used to play traditional games in person while also
offering the option to play with anyone online by integrating websites like Chess.com into the
mobile app.
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3.3 Competition
Today, there are many “smart” chess boards that connect to an app or computer and convert a
physical board to a digital one. Examples of these include the DGT board and the Millennium
Chess computer. These boards are luxury brands costing upwards of $1000 and offer the
traditional feel of a chess board and achieve very minimal, thin designs because they do not have
any mechanisms for moving the pieces. Since they do not have self moving pieces, they are not
considered as direct competition.
SquareOff
The SquareOff Board is the only true competitor with self moving pieces as seen in figure 3.3.1
below. SquareOff is a very similar concept to IntelliChess where they aim to revolutionize chess
with self moving pieces, allowing the user to play against the computer. The project was funded
through kickstarter and received over $500,000 USD in funding [10]. Although their feature set
is very similar to The IntelliChess Board, their implementation was not quite ideal when
compared to IntelliChess.
For their piece identification system, SquareOff uses pressure sensors under every square. This
means the user is required to physically press the initial square under the piece to be moved, and
the final square where the piece was moved to. This solution is not ideal as it takes away from
the immersiveness of a normal chess board. This is one area where The IntelliChess Board
improves on the concept by incorporating RFID tags into the chess pieces which ensures an
identical experience to traditional chess boards, helping the player focus on their strategy more.
As for the movement mechanism, SquareOff uses a XY table controlled by two small motors and
an electromagnet attached to the moving arm. This mechanism can get quite loud and requires a
lot of calibration to ensure no pieces bump each other while moving.
Figure 3.3.1: The Squareoff board [11]
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4 Cost Considerations
4.1 Cost Estimates
During the phase leading up to the building of the IntelliChess proof-of-concept (POC)
prototype, the company has been self-funded without any external funding. Any materials
necessary for development have been paid for by the development team and tracked using the
Splitwise application. The application allows for all expenses to be tracked and the total cost
automatically divided equally between all team members.
A majority of the components listed in table 4.1.1 will be reused in the Functional Prototype and
as a result will not be listed again. Examples of these components are the chess pieces, the
UHMW tape, and the RFID tags and antennas.
Major Components Purpose Cost
(CAD)
Arduino Mega The microcontroller of choice used to control the
system
18.99
RFID tags + antennas Used for chess piece detection and identification 10.11
Magnets Inserted in the base of a chess piece so it can be
attracted by the electromagnet underneath the board
1.99
Electromagnets x4 Part of piece movement system 40.00
UHMW Tape Used to decrease friction between the board and the
chess pieces and between the electromagnet and the
board
15.75
Chess Pieces Self explanatory 16.79
Plywood + plexiglass sheets Used as the “board” as well as component housing 20.00
Arduino NFC Module RFID module for reading tag information 34.58
16 Channel multiplexer x1 Multiplexes the RFID antennas signals to the
arduino
16.40
Arduino Bluetooth Module Enables communication between arduino and
mobile device
14.99
Total Cost $189.60
Table 4.1.1: Proof Of Concept Costs
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Major Components Description Cost
(CAD)
Arduino Mega The microcontroller of choice used to control the
system.
18.99
RFID tags + antennas x64 Used for chess piece detection and identification 150.00
Arduino NFC Module RFID module for reading tag information 34.58
16 Channel multiplexer x5 Multiplexes the RFID antennas signals to the arduino 50.00
633 ft of 19 AWG
magnetic wire
Used to wind our own solenoids for the movement
system
20.00
Iron inserts x3 Used as the core of every solenoid to increase
magnetic strength
15.00
Electromagnet x1 Used to engage the chess pieces for movement 10.00
Arduino Bluetooth
Module
Enables communication between arduino and mobile
device
14.99
UHMW Tape Used to decrease friction between the board and the
chess pieces and between the electromagnet and the
board
15.75
Chess Pieces Self explanatory 16.79
Total Cost $346.1
Table 4.1.2: Functional Prototype Cost Estimate
The team is not wholly satisfied with the solution they have come up with with regards to the
movement of chess pieces. Moving to an x-y table with an electromagnet is a possibility that
they are considering and have taken into account the added cost and development time that this
switch would require.
4.2 Future Funding and Budget
Gambit Systems aims to keep the total development cost under $1000 CAD. This budget covers
the entire 8 months of development time and the costs will be split amongst the 5 team members.
The team is also aiming to secure some funding from one of the potential sources listed below.
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4.2.1 Engineering Science Student Endowment Fund
The Engineering Science Student Endowment Fund (ESSEF) is a viable option that the team
plans to apply for in the coming months. ESSEF is run by Simon Fraser University’s Engineering
Science Student Society and is given to projects that meet specific requirements and fall under
one of 4 categories. The relevant category concerning IntelliChess is the class category, which
includes projects that originate from an Engineering Science class or special projects laboratory.
Gambit Systems qualifies for ESSEF and is aiming to secure a minimum of $500 in the coming
months.
4.2.2 Wighton Engineering Development Fund
The Wighton Development Fund is given out when available by a Wighton professor who has
been appointed by the Dean of Engineering. The fund is given out to student projects which
satisfy Wighton’s requirement of practicality. It is noted that projects benefiting society are
treated preferentially, however Intellichess is still a valid project and will be beneficial to the
chess community.
4.2.3 IEEE Student Branch Funding
The IEEE student branch provides engineering students with a method of obtaining financial
resources so they may develop their research, project management, and entrepreneurial skills
while having an interesting and informative time. There are a number of different funds and
awards available to students, the one Gambit Systems is most interested is The IEEE Canadian
Foundation.
5 Project Planning
This project’s development will be carried out in three different stages: Alpha, Beta, and Final
Phase. At the end of the Alpha stage, the Proof-of-Concept Prototype will be completed and
demonstrated to all shareholders, the Engineering Prototype will be completed and demonstrated
at the end of Beta stage, and finally, the Final Product will be completed by the end of the Final
Phase. The following is a summary of the timeline for each phase.
Figure 5.1: Project Timeline Summary
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For the Alpha phase, the team’s efforts are focussed towards research and experimentation, and
to eliminate the many unknowns in the IntelliChess board’s design. The efforts will be put
towards creating a proof-of-concept prototype, which will have a limited functionality set:
● A 2 by 2 set of squares, which will be able to detect the chess piece put directly on top of
it using RFID technology, and report it to the mobile companion app
● Basic movements (up/down, left/right) of the chess pieces using the electromagnet
movement system, controlled through the app
Below is the development schedule for the Alpha Phase, with tasks split into components and
significant milestones(bolded), grouping the tasks associated below each. Most of the tasks are
not set with a start date, instead only having a due date (represented by a vertical line rather than
a bar). However, task dependencies are clearly laid out (represented with the arrows from one
task to another), in order to avoid blockage in the project’s development. A summarized view of
the Gantt chart is also included below.
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Figure 5.2: Gantt Chart for Alpha Phase Development
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Figure 5.3: Summarized Gantt Chart for the Alpha Phase
Looking at the summarized project timeline, it’s important to note that development of different
components are carried out in parallel to most effectively utilize the team’s efforts, and that
different components have different breakdowns of time allocation:
● The research time is much longer for the Chess Movement component, since the team
lacked someone with an expertise in electromagnetism,
● Piece Identification did not require as much time on research since it is using a
well-documented technology, RFID, that needs to be adopted to IntelliChess’s needs
● Companion App did not require research time at all, since the team already had
experience with app development
A rough estimate of the timeline for the beta phase is included below in figure 5.4.
Figure 5.4: Projected timeline for ENSC440 (Beta phase)
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6 Company Details
6.1 Company Members
Marco Liang
Chief Executive Officer
cwliang@sfu.ca
Marco is a fifth-year Computer Engineering student, currently on his
fourth co-op term working in the software industry. Currently he is
working at Rivian as a mobile developer, where he is taking part in both
iOS and Android development. With his strengths in managing shifting
timelines, combined with a versatile, agile working style , he is the most
suitable choice to lead the Gambit Systems team as its Chief Executive
Officer.
Husam Mohammad
Chief Financial Officer
hmohamma@sfu.ca
Husam is a fifth year Systems Engineering student with a passion for
software development. He has completed an 8-month Coop at Glentel as a
Systems Administrator where he participated in designing an OS image
currently deployed to 400+ retail stores. Also, Having learnt several
programming languages on his own, Husam worked for his friend’s
startup company, Appetize, as a Full Stack Developer. Currently he is
learning to develop cross platform games using Unreal Engine 4 and
Fusion 360 for creating 3D models. Outside of university, Husam enjoys
hiking and playing online Chess.
Malcolm Mckean
Chief Operations Officer
mmckean@sfu.ca
Malcolm is a fifth year Computer Engineering student, with an interest in
embedded systems. Malcolm worked at Norsat International, a leading
company in the field of satellite communications whose products are
designed specifically for challenging applications and environments. In his
8 months on the software team at Norsat, he primarily worked on the
LinkControl™ satellite terminal control software and also performed
extensive amounts of manual testing on various company products. In his
spare time, Malcolm works as a bartender and enjoys activities such as
playing guitar, mountain biking, and brewery hopping.
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Taha Ahmed
Chief Communications Officer
tahaa@sfu.ca
Taha is a fifth year systems engineering student, currently in his second
last academic semester. He is passionate about electronic design and
enjoys building smart gadgets for his house. Taha has worked at Best Buy
Canada as a service management analyst where he participated in
streamlining the incident and knowledge management workflows, and also
assisted in some quality assurance tasks. Taha has also worked as a
software developer at SmartCube where he designed an online irrigation
scheduler and worked with their hardware team to implement multiple
communication protocols . Taha loves going on long hikes, ballet and
singing.
Eric Park
Chief Technology Officer
empark@sfu.ca
Eric is a fifth year computer engineering student, with an interest in
firmware and embedded systems. Eric worked for a year at Icron
Technologies as part of the Quality Assurance team, performing system
level testing for a range of USB and Video extension products. During his
time at Icron, he worked on automating various testing methodologies as
well as working closely with the software team during all the phases of
product testing. Eric takes interest in computer hardware and software, as
well as in electronic gadgets and working on cars.
6.2 Company Name
The company name “Gambit Systems” is not actually the original name of the company. The
company was initially formed under the name “Antebellum”, which comes from the latin phrase
“ante bellum”, meaning “before the war”. The name seemed appropriate as chess is a game of
war, the pieces making up the armies, and the board serving as the battlefield. It was later
discovered that the name’s political implications could have an effect on sales in certain areas,
specifically in the United States. The term antebellum became largely associated with the
american civil war, and the time before the war where slavery was widely practiced. Given the
current political uprisings in the United States, and how chess is a war between a black side and
a white side it was decided that the name “Antebellum” would no longer be suitable. The current
company name, “Gambit Systems” is named after a tactic in Chess where a player sacrifices one
or more pieces to gain a positional advantage. The new company name fits well with the
company product and will no longer be a potential source of political controversy.
15
Gambit Systems  © 2021 Project Proposal
7 Conclusions
Board games have always been a subtle but consistent part of the human experience. As
globalization takes over, these board games have become an easy way to connect while
transcending language and culture. With this unique experience, comes the desire to get involved
and even competition. This is where the integration of technology can assist users. Our goal at
Gambit Systems Inc. is to develop a product that can harness the power of technology to help
new players learn the game of chess and help the existing player base reach their maximum
potential.
To accomplish this ask, the IntelliChess board will utilize a RFID based piece detection system
along with a mobile application to provide match analysis and match controls to the user, a
electromagnetic movement system that will enable the computer to move its own pieces and
mimic an actual player, a LED based move assistance system to highlight the illegal and best
moves for training purposes and a built in clock to track time automatically for the user and the
computer.
The team has worked hard to recognize and mitigate associated risks with the assembly process.
Special containers have been dedicated for transportation of magnets and workshop related roles
have only been assigned to members with prior workshop experience. The user related risks have
been addressed by creating special design and requirement specifications. An objective benefits
case has been laid out, highlighting the potential for the new technology used, the ease of use of
the product itself  (and its exceptional mobility) and its scope in the market due to low
competition.
The current popularity of chess is at an all time high thanks to the power of the internet and
media, and products like Intellichess are few and far between. The team’s biggest competitor is
the company currently manufacturing the Square Off smart chess board. Gambit System’s aims
to improve on the Square Off smart chess board and provide the user with a more immersive and
authentic chess experience.
We would like to thank Prof. Jannesar and Prof. Scratchley for running the ENSC 405W class
and providing us with guidance and information regarding the industry standard. We would also
like to thank Michael Hegedus and the rest of the teaching assistants for their assistance and
insight that was tremendously beneficial in helping the team make some very important design
related decisions. We look forward to working with Prof. Andrew next semester and learn from
his experiences and expertise.
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